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and, after a short time, sufficient funds were raised to 
appoint a Professor of Natural Philosophy and Chemistry. 
Dr. Thomas Garnett was nominated for this post in May, 
1796. Three years later Count Rumford founded the 
Royal Institution, and Garnett accepted the first pro¬ 
fessorship in it. He was succeeded at the Ander¬ 
son’s Institution by Dr. George Birkbeck, who after¬ 
wards assisted in founding the well-known Birkbeck 
Institution in London. Dr. Ure next occupied the chair, 
and when he retired it was decided to appoint two 
professors—one of Natural Philosophy and one of 
Chemistry. Among the men who occupied the former 
chair at different times were Dr. William Heron, Dr. 
John Taylor, Prof. Carey Foster, and Prof. A. S. Her- 
schel. The chair of chemistry was successively filled by 
Thomas Graham, Dr. William Gregory, Dr. Penny, Dr. 
T. E. Thorpe, and Prof. Dittmar. About 1830 Graham 
established a public laboratory for experimental work in 
chemistry, the first of its kind in Great Britain, and 
among the students who worked in it were Dr. James 
Young, Lord Playfair, and Dr. Walter Crum. Into the 
various changes which the institution has undergone we 
do not propose to enter. Suffice it to say that" Ander¬ 
son’s College, the Mechanics’ Institute, and the Allan 
Glen’s School were united in 1882 to form the Glas¬ 
gow and West of Scotland Technical College. The 
Mechanics’ Institution, or College of Science and Arts, 
mentioned in this connection, was founded in 1823 as the 
result of the secession of some members of the Ander¬ 
son’s Institution. Lord Kelvin and his brother, the late 
Prof. James Thomson, studied for some time at the former 
institution. 

The present Technical College, and the institutions 
from which it was formed, has had many distinguished 
men among its teachers and students. Prof. Sexton’s 
history of the whole organisation is not merely of local 
interest, but appeals to all interested in the growth of 
technical education. The illustrations in his book are 
numerous, but mostly very bad, and the descriptive text 
might have been far more brightly written. 

Practical Work in General Physics. By W. G. Wooll- 

combe, M.A., B.Sc. Pp. 83. (Oxford: Clarendon 

Press, 1894.) 

Instruction in practical physics is steadily, though very 
slowly, gaining ground in our schools and colleges. The 
tardy recognition of the great importance of this kind of 
work is doubtless due to the fact that practical physics 
does not bear directly on industrial and commercial pur¬ 
suits. But, for training the mind, there is no better means 
than a course of physical laboratory practice. The hand 
is exercised in delicacy of manipulation ; the eye is led to 
perceive instead of seeing things vacantly ; and the mind 
is trained to make scientific deductions from observed 
facts. Whether a boy is designed to be a politician or a 
preacher, whether it is intended that he should follow the 
law or be sacrificed to science, in fact, no matter what 
the calling or profession in which he has to work his way 
through life, by far the best mode of obtaining the ac¬ 
curacy of observation and deduction desirable in every¬ 
one^ through instruction in practical physics. It is be¬ 
cause we believe this, that we welcome any indication of 
the extension of such knowledge. Mr. Woolicombe is 
the author of a little book on practical work in heat, 
which we were able to commend when it appeared. The 
present volume deserves the same praise that we gave 
the previous one. It begins with descriptions of such 
instruments as the linear vernier, sliding callipers, micro¬ 
meter screw gauge, and balance, and passes on to the 
measurement of length, area, and volume. The experi¬ 
ments performed under these heads lead naturally to the 
determination of the densities of solids, liquids, and 
gases, and then to Boyle’s Law, the barometer, and capil¬ 
larity. This order is practically the same as that fol- 
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lowed in “A First Course of Physical Laboratory Practice,” 
by Prof. A. M. Worthington, F.R.S., published eight 
years ago. Indeed, Mr. Woollcombe’s book reminds us of 
Prof. Worthington’s in more than one respect; but a 
similarity of gradation and general treatment almost 
.inevitably exists between books covering the same 
ground. 

The author is among those who take every oppor¬ 
tunity of correcting the sense in which the word 
weight is generally understood. An aphorism of his 
worth quoting is : “ We can no more lock up forces in 
a box than Pandora could imprison Hope in a casket, so 
that it is incorrect to talk of a box of weights —the cor¬ 
rect term being a box of masses.” We hope that a time 
will come when books similar to the one under notice 
will be required in all our public schools and colleges. 

Manual of Practical Logarithms. By W. N. Wilson, 

M.A. (London : Rivington, Percival, and Co., 1894.) 
The great importance of a sound knowledge of the use 
of logarithms, and the frequency of theirapplication in the 
majority of sciences, is sufficient to account for the 
appearance of such books as that under review, entirely 
devoted to their exposition. The subject is treated to a 
small extent in many of the larger text-books on algebra 
and trigonometry, but their insertion there is more to 
acquaint the student with the principles than to give 
him a good working knowledge, which can only be 
obtained by constant solving of problems. 

■In the book which we have under notice, the author 
assumes that the reader has had such a smatter¬ 
ing of the subject as above suggested, since he 
purposely omits the propositions and formulae found 
in most of the text-books, and devotes his whole atten¬ 
tion to the treatment of various methods of solving prob¬ 
lems with their aid. The examples dealt with, illustrate 
those branches of arithmetic, algebra, plane trigonometry, 
and mensuration, and those that are worked out are 
given in the forms that the student himself is advised 
to adopt. 

The author deviates here from the usual method of writ¬ 
ing the characteristic before the mantissa, by placing it 
afterwards. His reason for doing so is that he thus 
avoids the necessity of using the old and clumsy nota¬ 
tion, as he calls it, for denoting the combination of a 
negative characteristic with a positive mantissa. The 
method here adopted has, no doubt, its advantages, and 
might facilitate matters for beginners, who nearly always 
find this a difficult point to surmount. 

The reader is supplied with plenty of examples to 
practise his ingenuity upon, many of them being selected 
from various examination papers for the Army, Navy 
Oxford, and Cambridge,&c. 

In the absence of any external assistance, close at¬ 
tention to the methods of solution employed in the book 
should give the reader a good insight not only in the right 
way of handling and becoming familiar with tables, but 
in the art of successfully attacking problems by their aid. 

W. J. L. 


LETTERS TO THE EDITOR. 

[ I he Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejedea 
manuscripts intended for this or any other part c/Naturk. 
No notice is taken of anonymous communications. ] 

Towards the Efficiency of Sails, Windmills, Screw- 
Propellers, in Water and Air, and Aeroplanes. 

The discussion of this day week, on flying machines, in the 
British Association was not, for want of time, carried so far as 
to prove from the numerical results of observation put before 
the meeting by Mr. Maxim, that the resistance of the air against 
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a thin stiff plane caused to move at sixty miles an hour through 
it, in a direction inclined to the plane at a slope of about one 
in eight, was found to be about fifty-three times as great as the 
estimate given by the oid “theoretical ” (!) formula, and some¬ 
thing like five or ten times that calculated from a formula 
written on the black-board by Lord Rayleigh, as from a 
previous communication to the British Association at its 
Glasgow meeting in 1876. 

I had always felt that there was no validity, even for rough 
or probable estimates, in any of the “ theoretical ” investigations 
hitherto published : but how wildly they all fall short of the truth 
I did not know until I have had opportunity in the last few 
days, frocul negotiis , to examine some of the observational 
results which Maxim gave us in the introduction to his paper. 
On the other hand, 1 have never doubted but that the true 
theory was to be found in what I was taught conversationally by 
William Froude twenty years ago, and which, though X do not 
know of its having been anywhere published hitherto, is dearly 
and tersely expressed in the following sentence which I quote 
from a type-written copy, kindly given rre by Mr. Maxim, of 
his paper of last week :— 

“ The advantages arising from driving the aeroplanes on to 
new air, the inertia of which has not been disturbed, is clearly 
shown in these experiments.” 

Founding on this principle, I have at last, I believe, suc¬ 
ceeded in calculating, with some approach to accuracy, the force 
required to keep a long, narrow, rectangular plane moving 
through the air with a given constant velocity, V, in a direction 
perpendicular to its length, /, and inclined at anysmall angle, i, 
to its breadth, a. In a paper, which I hope to be able to com¬ 
municate to the Philosophical Magazine in time for publication 
in its next October number, I intend to give the investigation, 
including consideration of “skin-resistance” and proof that it 
is of comparatively small importance when i is not much less 
than 1/10, or 1/20, of a radian, and the “plane” is of some 
practicably smooth, real, solid material. In the meantime, here 
is the result, with skin-resistance neglected :—The resultant force 
(perpendicular, therefore, to the plane) is 2 n\- sin 8 cos 8 ia; 

which is — CQS - times (or for the case of sin 8 = 8 , one hundred 
sin 8 

times), the old miscalled “theoretical” result. Kelvin. 

Eastern Telegraph Company’s Cable Steamer 
Ehctra ; crossing the mouth of the Adriatic, 

August 17. 


Geological Maps of Baden. 

It may interest some of your readers likely to visit the Black 
Forest, that Herr Winter, of Heidelberg, has begun the issue of 
an official series of geoiogical maps, each ijjix 17I inches, with 
memoir. Two are already out, one east of Heidelberg, the 
other giving the Mooswald district, north-east of Gengenbacb. 
The scale is 1 : 25000 ; i.e. 10 cm. to 2.^ km., or practically two 
and a half inches to the mile. Three sections are given on the 
sheet; the memoir has about 100 pages. The price for the map 
and memoir is only two marks ; if the map is mounted, three 
marks. I had intended to comment on the contrast between 
this marvellous cheapness and our own Survey issues, as our inch 
ordnance cannot approach this for detail; for instance, the 
contour lines are given for every ten metres. But a paragraph 
read to-day in the New York Nation of August 9, in a letter 
signed “ W. M. D.” will speak for me :—“. . . unfortunately 
the publications of the British Surveys are rarely found complete 
at home outside of the Governmental bureaus in Washington. 
Very few copies of the British geological reports and maps are 
presented to libraries in foreign countries, and the prices at 
which they are sold practically forbids their purchase. The 
maps are, moreover, coloured by hand, so every copy is 
expensive ; while ours are lithographed, and ‘ additional copies ’ 
are of only nominal cost, perhaps three or four cents apiece. . . . 
The British practice almost seals up the costly results of the 
geological surveys. ... It was a satisfaction to learn that 
this opinion, formed at home, was shared and emphatically 
expressed over here " (at Edinburgh). 

The Baden State geology maps are also, of course, litho¬ 
graphed, and so are the equally cheap Imperial maps of all 
Germany, another series, now being published by Justus Perthes, 
and of which also the first two are just issued and cover the 
same region, South-west Germany. That the policy pays seems 
certain. Three other purchases, for instance, were the 
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immediate result of my own, whereas my friends have always 
been content to borrow my English maps, when I could see 
my way to lend them. J. Edmund Clark. 

York, August 21. 


Variation of “ Aurelia.” 

I see that you note (p. 4l3)the occurrence of an Aurelia with 
pentamerous symmetry. In an expedition of the Liverpool 
Biological Society to Hilbre Island, a few weeks ago, we found 
several such specimens, and remarked upon the frequency of 
the variation. I think the number was either four or five 
pentamerous forms out of twelve examined. 

Port Erin, August 25. W. A. Herdman. 


CREATURES OF OTHER DAYS .1 

“ /'"'REATURES of Other Days” is a work of literature 
rather than science, and is yet so full of reference 
to scientific facts and discoveries that it appears like a 
work of learning. It narrates the history of extinct 
animals laboriously discovered, and in many cases still 
undergoing laborious interpretation by palaeontologists, 
in language which is free from technicality. There is no 
reference to the anatomical structure of the skeleton 
which necessitates technical language. There is no 
critical digest of the facts enumerated, or of the nomen¬ 
clature under which the fossils are described. No 
attempt is made to state the osteological characters 
which distinguish these fossils from each other. Mate¬ 
rials which any author has supplied are accepted im¬ 
partially, and the same animal type is illustrated by 
dissimilar restorations. Thus Mr. Hulke made a quadru¬ 
pedal restoration of Hypsilophodon Foxi, an animal which 
once was termed a young Jguanodon, out of which Mr. 
Smit has restored a vigorous-looking lizard. If these 
interpretations are correct, it is improbable that the 
vertical bipedal restoration of Anchisaurus, given by 
Prof. Marsh, and restored by Mr. Smit, can also Jbe 
satisfactory. Many of the original restorations endea¬ 
vour to convey an idea to the unlearned of the skin and 
aspect of the living animals. And as these are based 
upon published figures, or restorations, the author has no 
doubt gone to the best material which was available, even 
when the result is unsatisfactory. Sir William Flower, in 
his preface, fairly states the claim of the restorations to 
consideration. He says: “ In the restoration of the 
external appearance of extinct animals, known only by 
bones and teeth, there is much of imagination, much 
indeed of mere guess-work, and I should therefore be 
sorry to guarantee the accuracy of any of the representa¬ 
tions of animals in this book, the majority of which were 
never seen in the flesh by the eyes of mortal man. I 
think, however, I may safely say that Mr. Hutchinson 
and his accomplished artist, Mr. Smit, have done their 
work carefully and conscientiously, and given us, in most 
cases, a fair idea of the appearance of the creatures they 
have endeavoured to depict according to the best evidence 
at present available.” Sir William commends the figures 
because they give a better idea of the animals than most 
persons who only saw their fossil remains would be able 
to carry away. This unscientific attitude of the book is 
its chief merit. It is only when the author becomes an 
expositor of science that scientific men are likely to 
disagree with him. More care was needed in some of 
the restorations. The old red sandstone fishes, for 
example, are drawn without any regard to their relative 
sizes, those of the upper and lower beds swimming 
together as though they were of the same geoiogical 
age, while at the bottom of the water are Trilobites, 
Brachiopods, and Cephalopods, which no one ever saw 
in the old red sandstone. 

1 By Rev. H. N. Hutchinson, B.A., F.G.S., author of “Extinct 
Monsters.” With numerous illustrations by J. Smit and others. (London : 
Chapman and Hall, Limited, 1894.) 
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